Progressive increase of the mutated mitochondrial DNA fraction in Kearns-Sayre syndrome.
We have performed morphologic and biochemical studies in three pediatric cases of Kearns-Sayre syndrome. All cases had heteroplasmy with a high percentage of mitochondrial DNA (mtDNA) with deletion in muscle. The deletions were mapped to the same region of mtDNA but were of different sizes. The same type of deletion could also be detected in fibroblasts from all cases but the percentage was considerably lower. In two cases, an increase with time of the mutated mtDNA fraction in muscle was found and this increase paralleled the progression of the disease. Oximetric evaluation of respiratory-chain function in isolated muscle mitochondria showed a complex I deficiency in one case and was normal in the two other cases. Comparison of the fractional concentration of mtDNA with deletion in muscle and isolated mitochondria showed that the isolated mitochondria were not representative of the mitochondrial population in muscle. Mitochondria with high percentage of mtDNA with deletion were selectively lost. The finding of different mitochondrial populations is in good agreement with the morphology. One case spontaneously recovered from an infantile sideroblastic anemia before the development of Kearns-Sayre syndrome. The anemia was of the same type as that in Pearson's syndrome, a mitochondrial disorder with high amounts of mtDNA with deletion in blood cells. These findings indicate that the phenotype of a mtDNA deletion disorder can change with time and is governed by the fractional concentration of mtDNA with deletion in different tissues.